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Abstract Background: In the new era of medical curriculum development, the undergraduate
medical students are expected to perform certain practical skills competently. Our aim is to evaluate
the extent to which skills lab can achieve required learning outcomes.
Methods: After an establishment of practical skills lab (PSL), training of staff members, prepara-
tion of guidelines and checklists, and running of the ﬁrst training course; an anonymous question-
naire was distributed to the students in order to evaluate students’ responses to skills teaching.
Results: Our results showed that the undergraduate medical students had high expectations to
skills training, and that students’ expectations were nearly met, 90.4% thought that skills can be
taught in PSL, 78% found PSL allows students to achieve an adequate level of competence,
53.2% found that skills acquired in PCSL can be transferred directly to patients, 80.7% found that
PCSL build up students’ self conﬁdence. Evaluation of training characteristics showed that 85.5%
found that teachers of skills lab are committed to teaching, and 82.7% found that educational mate-
rials offered to them were helpful in skills learning.
Conclusion: The PSL was positively evaluated by undergraduate students and there is a need for
extra hours for independent training to increase students’ self conﬁdence.
ª 2013 Production and hosting by Elsevier B.V. on behalf of The Egyptian Paediatric Association.
Introduction
The undergraduate curriculum is the ﬁrst stage of medical edu-
cation. It provides a foundation for future learning and prac-
tice.1 In the new era of medical education development and
with improvement of undergraduate medical curricula in Kasr
Alainy Medical School to ﬁt with National Academic Refer-
ence Standards (NARS) developed by the National Authority
for Quality Assurance and Accreditation of Education (NA-
QAAE)2 in Egypt that was guided by General Medical Council
(GMC) standards for medical students at UK medical
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schools,1 the undergraduate medical students are expected to
perform certain practical skills competently. Hence, pediatric
curriculum was modiﬁed to support the program’s intended
learning outcomes and to be integrated within the overall
undergraduate program. It was designed to implement skills
training at the undergraduate level. One of the reasons for this
implementation was the fact that limited undergraduate skills
training often resulted in junior doctors being required to per-
form skills for which they have not been prepared and ade-
quately trained that leads to reduction in the quality of
clinical practice and an increase in medical mistakes.3–5
Medical education placed increased reliance on simulations
technology in the last two decades to boost the growth of
learners’ skills, provide controlled and safe practice. Training
in clinical skills lab gives opportunities and shapes the acquisi-
tion of young doctor to practical skills.6–8 Students have a
preference for digital literacy, experiential learning, and inter-
activity9 and the use of technology encourages students’
involvement.10,11
Within that framework, the establishment of skills lab in
Pediatric Department has taken place to provide an environ-
ment in which students could receive training for practical
skills stated in their curriculum.
However simulation-based training is not intended to re-
place clinical experience as the key mode of learning, but as
a preparation for learning of practical skills in real practice
without doing harm to patients.12,13
The aim of the current study was to assess the fulﬁllment of
the learning objectives required by NARS in practical skills lab
and if these skills meet students’ needs and expectations.
Methods
Resources and setting
The pediatrics skills lab (PSL) was funded by Egyptian govern-
ment for higher education reform. Manikins speciﬁc for train-
ing of practical skills speciﬁed in pediatric curriculum were
purchased (Table 1). Pediatric skills lab was set up at inpatient
wards of Cairo University Pediatric Hospital. The lab consists
of 2 large wards well equipped with training tables, audiovisual
aids, and a wide range of models and manikins.
Team building and development of learning guides and checklist
and educational videos
A task force for the construction of learning guides and check-
lists was nominated and approved by Pediatric Council. Mem-
bers of the task force developed the learning guides and
checklists according to internationally accepted methods for
creating learning guides and checklist.14 Comprehensive lists
of practical skills including all relevant psychomotor skills
were assembled and reviewed; then checklists were developed
concurrently with the development of each learning guide.
All learning guides and checklists were peer-reviewed. Each
guideline contains a description of the exact steps and their
proper sequence, needed by the learner to competently per-
form each skill. These steps correlated to the consensus of
international best practices.
The learning guides enabled each student to chart his/her
progress and to identify areas for improvement. The instruc-
tors provided feedback to the students regarding their progress
and areas for improvements according to these checklists. The
checklists also used as tools for assessment of the students’ per-
formance (competently performed, performed but not fully
competent, not performed or incompetent).
Other learning materials were also developed as educational
videos demonstrating the practical skills and all can be down-
loaded from faculty websites.
Training of instructors of PSL
Recruitment of dedicated pediatric staff members to run the
lab was done and approved by pediatric council. All members
were trained on the purchased manikins to teach the speciﬁed
practical skills. Instructors were trained on how to work on
manikins and to solve any technical problem during training.
All trained members got certiﬁcates for being skills trainers.
Also house ofﬁcers were trained to facilitate training during
students’ training sessions.
The undergraduate course content
A total of 20 teaching hours in skills lab were speciﬁed in pedi-
atric course speciﬁcations. The skills included are mentioned in
Table 1. Twenty percent of marks were allocated for simula-
tion-based practical skills students’ assessment.
Running the training session
The duration of each training session was 2 h. After a brief the-
oretical presentation of the skills being taught (15% of allo-
cated time), the practical training followed. Students worked
in teams of 6–7 members. Well-trained house ofﬁcers attended
the students’ training as facilitators and provision of corrective
guidance. During this phase, the clinical instructor circulated
Table 1 Model-based procedures and technical skills speciﬁed in the undergraduate curriculum in 2010–2011.
 Perform venipuncture and collect blood samples
 Insert a cannula into peripheral veins
 Practice enteral, parenteral, inhalational and topical methods for drug administration
 Demonstrate competency in cardiopulmonary resuscitation and basic life-support
 Use a nebulizer for administration of inhalation therapy
 Administer basic oxygen therapy
 Insert a naso-gastric tube
 Perform and interpret basic bedside laboratory tests
 Administer compulsory childhood vaccines
 Adopt suitable measures for safety and infection control
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between the teams, watching them, seeing how the learning
was progressing to be sure that every student had a chance
to practice on the models and all of them were following the
steps of the guidelines, and responding to any question, con-
cern, or issues.
Students were expected to read learning guides before the
session and to review speciﬁed web resources. During and at
the end of all sessions, the students received focused feedback
on their performance with documentation. The skills lab was
not opened for independent practice.
Table 2 Students’ attitude toward pediatric skills lab.
Strongly agree Agree Undecided Disagree Strongly disagree
N (%) N (%) N (%) N (%) N (%)
1. Basic clinical procedures can be taught
at CSL
141 (46.8) 131 (43.5) 15 (5) 9 (3) 5 (1.7)
2. CSL overcomes the limited
opportunities for learning skills in case of
big student numbers
97 (32.9) 138 (46.8) 27 (9.2) 26 (8.8) 7 (2.4)
3. CSL allows students to actively
participate in class
140 (47.9) 118 (40.4) 22 (7.5) 8 (2.7) 4 (1.4)
4. CSL can ensure a good opportunity for
learning skills for every student
120 (41.1) 136 (46.6) 19 (6.5) 12 (4.1) 5 (1.7)
5. CSL allows student to achieve an
adequate level of competence in some
clinical skills
86 (29.2) 144 (48.8) 35 (11.9) 27 (9.2) 3 (1)
6. Skills acquired in CSL can be
transferred directly to patients
57 (19.3) 100 (33.9) 79 (26.8) 50 (16.9) 9 (3.1)
7. CSL will build up students’ (my) self
conﬁdence
87 (30) 147 (50.7) 35 (12.1) 17 (5.9) 4 (1.4)
8. CSL training increases students’(my)
motivation for becoming a doctor
115 (38.9) 141 (47.6) 22 (7.4) 14 (4.7) 4 (1.4)
9. CSL provides an informal and safe
setting for clinical skill learning
105 (35.8) 140 (47.8) 28 (9.6) 14 (4.8) 6 (2)
10. CSL teaching increases teacher
student contact and interaction
108 (37.1) 134 (46) 33 (11.3) 12 (4.1) 4 (1.4)
11. Following my training at CSL, I am
conﬁdent that I can perform the
procedure without supervision on
patients.
56 (19.2) 91 (31.2) 81 (27.7) 44 (15.1) 20 (6.8)
12. I prefer to have an access to CSL
without supervision for revision
72 (28) 86 (33.5) 41 (16) 43 (16.7) 15 (5.8)
13. I would like to have an access to CSL
during the weekend and holidays
93 (36) 106 (41.1) 31 (12) 19 (7.4) 9 (3.5)
14. Teachers in the skills lab are
committed to teaching
102 (39.8) 117 (45.7) 25 (9.8) 7 (2.7) 5 (2)
15. Teachers in the skills lab take time to
teach each individual student
85 (34.1) 108 (43.4) 24 (9.6) 27 (10.8) 5 (2)
16. Teachers in skills lab give feedback on
individual’s performance
65 (25.1) 123 (47.5) 38 (14.7) 24 (9.3) 9 (3.5)
17. The educational material (guide,
video, models) oﬀered to me in skills lab
is helpful in learning skills
93 (36.5) 118 (46.3) 30 (11.8) 9 (3.5) 5 (2)
Training at pediatric skills lab helps me to be competent in following skills:
18. Insert IV cannula 97 (39.9) 113 (46.5) 18 (7.4) 9 (3.7) 6 (2.5)
19. Take IV sample 73 (30.4) 115 (47.9) 31 (12.9) 16 (6.7) 5 (2.1)
20. Give IM injection 107 (44.4) 98 (40.7) 20 (8.3) 12 (5) 4 (1.7)
21. Take capillary sample 73 (27.1) 103 (38.3) 48 (17.8) 27 (10) 18 (6.7)
22. Insert a naso-gastric tube 109 (40.1) 126 (46.3) 21 (7.7) 13 (4.8) 3 (1.1)
23. Apply the principles of sterile
techniques and infection control
guidelines (hand washing)
115 (41.7) 121 (43.8) 26 (9.4) 10 (3.6) 4 (1.4)
24. Perform Endotracheal intubations 103 (36.8) 131 (46.8) 30 (10.7) 12 (4.3) 4 (1.4)
25. Perform B.L.S (basic life support)–
cardiopulmonary resuscitation
110 (38.7) 141 (49.6) 23 (8.1) 5 (1.8) 5 (1.8)
26. Apply O2 therapy to distressed child 72 (30.5) 98 (41.5) 37 (15.7) 17 (7.2) 12 (5.1)
27. Apply nebulizer therapy to asthmatic
child
61 (26) 93 (39.6) 39 (16.6) 29 (12.3) 13 (5.5)
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Periodic annual review
A review of practical skills program was done by the curricu-
lum development group based on the evidence drawn from stu-
dent’s feedback, examination results and visiting external
examiners’ critique of the skills teaching.
Questionnaires were developed by experts in medical educa-
tion, the questions were simple and direct, and the responses
were on a 5-point Likert scale: ‘‘strongly agree’’, ‘‘agree’’,
‘‘undecided’, ‘‘disagree’’ and ‘‘strongly disagree’’. The aim of
the questionnaire was to evaluate the extent to which PSL
met students’ needs and expectations after ﬁrst implementa-
tion. The anonymous questionnaires were distributed at the
end of the clinical round; they were ﬁlled and collected on-site.
Data were veriﬁed for completeness and computerized. Sta-
tistical analysis was carried out using statistical package for so-
cial sciences (SPSS) version 18.15 Data were expressed as
frequency and percentages. A total of 301 responses were ob-
tained for the academic year 2011–2012.
Results
The students’ attitude toward Pediatric Clinical Skills Lab;
(strongly agree and agree responses) was as follows:
Expectations to training in skills lab: 90.4% (n= 272)
thought that clinical procedures can be taught in PSL,
79.7% (n= 235) thought that PSL overcomes the limited
opportunities for learning skills in case of big student numbers,
88.4% (n= 258) thought that PSL allows students to actively
participate in class, and 87.7% (n= 256) thought that PSL
can ensure a good opportunity for learning skills for every stu-
dent (Table 2).
Perceived beneﬁts of training in skills lab: 78% (n= 230)
found PSL allows students to achieve an adequate level of
competence in the speciﬁed practical skills, 53.2% (n= 157)
found that skills acquired in PCSL can be transferred directly
to patients, 80.7% (n= 234) found that PSL builds up stu-
dents’ self conﬁdence, 86.5% (n= 256) found that PSL train-
ing increases students’ motivation for becoming a doctor,
83.6% (n= 245) found that PSL provides an informal and
safe setting for clinical skill learning, 83.2% (n= 242) found
that PSL teaching increases teacher student contact and inter-
action, 50.3% (n= 147) found that they are conﬁdent to per-
form the procedure without supervision on patients, 61.5%
(n= 158) of students preferred to have an access to PSL with-
out supervision for revision, and 77.1% (n= 199) would like
to have an access to PSL during the weekend and holidays
(Table 2).
Quality of trainers and educational materials: 85.5%
(n= 219) found that teachers of skills lab were committed to
teaching, and 82.7% (n= 211) found that educational materi-
als offered to them were helpful (Fig. 1).Figure 1 Students’ evaluation of training characteristics.
Figure 2 Students’ perception of practical skills competency.
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The percentage of students who thought they become com-
petent in the learnt skills are shown in Fig. 2.
Discussion
The current study demonstrates that the undergraduate medi-
cal students have high expectations to skills lab training, and
that students’ expectations to skills lab training are nearly
met. The evidence is that 90.4% thought that clinical proce-
dures can be taught in PSL and more than 80% thought that
they become competent in the skills speciﬁed in the curriculum
(Fig. 2). This difference between expectations and perception is
due to the fact that our undergraduate medical students did
not practice each skill as much as they felt they needed as
61.5% of students preferred to have an access to PSL without
supervision for revision, and 77.1% would like to have an ac-
cess to PSL during the weekend and holidays however PSL is
not open for independent practice. Although 80.7% found that
CSL builds up students’ self conﬁdence, however 77% of stu-
dents found that they need extra-training hours since teaching
sessions were short, also only 53.2% of students believed that
skills taught on manikins could be transferred to patients. The
lack of conﬁdence and anxiety are well known in medical edu-
cation, skills lab training might ease the step from the class-
room to the real clinical practice,16–18 however it should be
emphasized that teaching skills in lab is a supplement and
not a replacement for clinical training and that skills perfection
takes repeated practice both in the skills laboratory and real
clinical situation.12 So that longitudinal practice of practical
skills provides good preparation for clinical practice.4
When students were asked about the teachers and training
characteristics including the training materials (audiovisual
means, models, study guide), 85.5% of students perceived
teachers in the skills laboratory to be committed to teaching,
and 77.5% perceived teachers to take time to teach each indi-
vidual student and 72.6% found that teachers provided stu-
dents with feedback, and 82.7 found study guide, videos on
faculty’s web site and models were helpful for teaching skills.
Greater use of technology has been introduced into classrooms
to encourage student involvement.10,11 So skills lab increases
student–teacher interaction. Cendan and Johnson19 found that
web-based simulation followed by the manikin simulation, al-
low for greater knowledge and cognitive improvement. The
audiovisual technology gives opportunity to demonstrate the
appropriate practice of each practical skill and makes it easily
understood and when followed by manikins’ simulation, it
provides the potential to expose students to a variety of prac-
tical skills in safe learning environment with clearly focused
learning objectives.6,20
Regarding training models, the proportion of models per
students was 1 per 6–7 students, and this was appropriate
for learning skills, also others reported similar proportions.7
Regarding the involvement of house ofﬁcers as facilitators
for training students, it was effective for students’ fulﬁllment
of learning objectives. The proportion of facilitators per stu-
dents was 1 per 6–7 students. It has been reported that peer
teaching and learning is an effective educational intervention
for health science students on clinical placements. Preclinical
education of students congruent with the academic timetable
increases student educational outcomes from peer teaching
and learning.21
In conclusion, the PSL was positively evaluated by our
undergraduate students to achieve learning objectives speciﬁed
in their curriculum and there is a need for extra hours for an
independent training to increase students’ self conﬁdence as
doctors, so there is a need for a continuous ﬁnancial support
to maintain the function of PSL as an integral part of training
practical skills included in the undergraduate medical curricu-
lum and viewed as important but not replaceable learning
objectives by NARS.
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